The syntheses and crystal structures of two one-dimensional coordination polymers, 
INTRODUCTION
Flexible metal-organic frameworks or MOFs, which can respond to physical and chemical stimuli by structural reorganisation while maintaining crystallinity, are an important family of phases [1] with applications in many areas such as catalysis [2] , electrochemistry [3] , and drug delivery [4] .
Our studies in this area have focused on bipyridyl ligands in which the pyridine rings are connected by a flexible -(CH 2 ) n -(n = 3-7) alkyl chain, which can adopt different conformations and lead to a variety of polymeric structures in combination with different metal ions [5, 6] and counter ions such as nitrate or perchlorate ions. These "long" ligands, which can bridge metal ions over a separation of 15-20 Å, allow for the formation of various types of interpenetrated networks [7, 8] .
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As part of our ongoing studies in this area [9] , we now describe the interfacial syntheses and single crystal structures Manganese has been shown to form MOFs with unusual structures and properties [10, 11] . The addition of a chelating ligand such as hfac -to the synthesis can modify the dimensionality of coordination networks and alter their properties as recent studies [12, 13] have demonstrated.
MATERIALS AND METHODS
Syntheses. 1,6-Bis(4-pyridyl)hexane (0.10 g, 0.35 mmol), prepared as described previously [6] , was dissolved in ethanol (5 ml) and mixed with a solution of Mn(hfac) 2 ⋅2H 2 O (0.184 g, 0.35 mmol) in ethanol (5 ml). The solution was left to stand for 2 weeks after which time a few pale orange blocks of 1 were recovered by vacuum filtration and rinsing with acetone. There was insufficient amount of sample to carry out elemental analysis. Pyridine-3-carboxaldehyde (2.72 g, 25.4 mmol) was added to a solution of 1,4-bis(methyl-triphenylphosphonium)-benzene dibromide (10 g, 12.7 mmol) in dry ethanol (50 ml). A fresh solution of sodium ethoxide was slowly added to the stirred mixture over 30 min. After a further 3.5 h the ethanol was removed and water (80 ml) followed by CH 2 Cl 2 (8 ml) was added. The triphenylphosphine oxide that remains as a precipitate was filtered off and washed with water. The aqueous washings were combined and neutralized with sodium hydroxide (2M) and the mixture was extracted with CH 2 Cl 2 (2×50 ml). CH 2 Cl 2 was removed in vacuo to give a brown solid that was dissolved in ethanol (15 ml) to which 10% palladium on carbon (200 mg) was added. This vigorously stirred mixture was hydrogenated at 1 atmosphere pressure and at 24°C until no more hydrogen was absorbed. The ethanol was removed and the crude product was purified by column chromatography (silica gel; eluent 90% EtOH:10% EtOAc) to give 1,4-bis [2-(3- 35 mmol) in the ethanol (5 ml). The solution was left to stand for 2 weeks after which a few pale orange blocks of 2 were collected. Crystallographic studies. The intensity data for 1 and 2 were collected using a Nonius Kappa CCD diffractometer (MoK α radiation, λ = 0.71073 Å, T = -153°C). For 1, a pale orange block of dimensions 0.15×0.15×0.10 mm was chosen for data collection; for 2, a pale orange bock, 0.20×0.15×0.15 mm was used. Empirical (multi-scan) absorption corrections were applied at the data reduction stage. Both structures were solved by direct methods using SHELXS-97 in space group C2/c (No. 15) and the atomic models were developed and refined against |F| 2 with SHELXL-97 [14] . The O-bound H atoms in 1 were found in difference maps and refined as riding atoms in their as-found relative positions with U iso (H) = 1.2U eq (O). The C-bound H atoms were geometrically placed and modelled as riding atoms with C-H = 0.95-0.99 Å and U iso (H) = 1.2U eq (C). The structures were verified and analysed with PLATON [15] and the molecular graphics were generated with ORTEP-3 [16] and ATOMS [17] . Crystal data for 1 and 2 are summarized in Table 1 .
RESULTS
Structure of 1. The asymmetric unit of 1 consists (Fig. 1) Symmetry codes: i -x, 2-y, 1-z; ii 1-x, y, 1/2-z.
for Mn1 is 2.05 (expected value = 2.00), the octahedral volume is 13.99 Å 3 , and the angular variance [19] for the X-Mn-Y octahedral bonds is 57.6°2. The six-membered chelate ring formed by the anion is well described as an envelope, with the Mn (Table 3 ) from the chelating anions and the two bridging bpeb ligands. The Mn 2+ BVS is 2.14, the octahedral volume is 13.88 Å 3 , and the angular variance is 23.3°2. The extended structure of 2 consists of contorted or Z-shaped [001] chains (Mn⋯Mn separation = 11.3080(4) Å) (Fig. 4) , which is quite different to the extended chains seen in 1. Interestingly, there are no intrachain C-H⋯O interactions in the structure of 2. This can be related to the relative orientations of the py rings with respect to the other atoms bonded to the metal atom: in 1, the dihedral angle between the N1 ring and the best plane of Mn1, the trans O1 atom and two bonded O2 atoms (Fig. 1 ) is 6.11(9)°; the equivalent angle in 2 is 27.21(7)°.
CONCLUSIONS
The syntheses and crystal structures of the one-dimensional coordination polymers [Mn(C 5 HO 2 F 6 ) 2 (C 16 H 20 N 2 )] n (1) and [Mn(C 5 HO 2 F 6 ) 2 (C 20 H 20 N 2 )] n (2) have been described. Although both structures have similar building blocks, the conformations of the bridging ligands are quite dif ferent, which to some extent correlates with the different torsion angles for the linking alkyl chains. The presence of C-H⋯O interactions in one structure, but not the other, can be correlated with subtle differences in the relative orientations of the chelating and bridging ligands with respect to the metal ions.
A survey of the Cambridge Structural Database (version 5.31) [21] [23] where R is a clathrated species (benzene, toluene, cisstilbene …). In these compounds, both tmp ligands bridge the same pair of metal ions to generate discrete bimetallic species rather than infinite chains. The bond distances and angles in these compounds are similar to those of the title compounds but the chelate rings of the hfac -ligands are close to planar. Another one-dimensional polymeric species is seen in [Mn(C 5 HO 2 F 6 ) 2 (C 9 H 9 N 3 )] n [24] , where C 9 H 9 N 3 is N-(4-pyridylmethyl)imidazole (npi). Once again, a cis-MnN 2 O 4 coordination polyhedron is generated by the two chelating hfac -ligands and the npi bridging ligands.
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